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检测移植后不同时间点受体体内脾脏及淋巴结内 CD4+及 CD8+T 细胞比例变化。 
  结果：1.成功建立树鼩异种异位心脏移植模型，并验证了模型的可行性，通过
生存期和病理学观察：SD 大鼠-树鼩异种心脏移植模型符合超急性排斥反应，树
鼩-SD 大鼠异种心脏移植模型符合急性排斥反应。免疫荧光实验证明在 SD 大鼠
-树鼩心脏移植模型中，大鼠心脏组织间隙可见 IgG、IgM 抗体沉积，微小血管内


























Objective: this study aimed to establish two new type organ transplant models, one 
is tree shrew heart xenotransplant model, the other is mouse aorta transplant model 
with a new cuff technique. Based on these two models, early-stage exploration of 
xenotransplant immune rejection mechanisms and chronic rejection mechanisms were 
proceeded.  
Materials and methods: 1. we established tree shrew abdominal allogenic heart 
xenotransplant models, By comparing the anatomic data between tree shrew and rat, 
the feasibility of this model was analyzed. By observing the survival time of 
heart-grafts and pathological change, we verified the immunnal rejection types of the 
models. Based on tree shrew, the immunohistochemical examinations, MLCT and 
MLR were proceeded. 2. Secondly, with cuff technique, we transplanted the tthoracic 
aorta of C57BL/6（B6）donor mouse to the abdominal aorta of BALB/c receptor 
mouse, established mouse aorta transplant model. The feasibility of this model was 
analylized, and the immunal rejection type of this model was verified. Based on this 
model, flow cytometry was used to analyze the change of CD4+ and CD8+ T cell in 
the recepients spleen and lymph nodes. 
Results: 1. We successfully established the tree shrew allogenic heart 
xenotransplant models and verified the feasibility of the models. The survival time of 
heart-grafts and pathological change showed the rat-tree shrew model fitted 
hyper-acute rejection, while the tree shrew-rat model fitted acute rejection. 
Immunofluorescence test showed in rat-tree shrew heart transplant model, IgG、IgM 
deposited in rat heart tissue space, a lot of C3 deposited in microvascular endothelial. 
MLCT showed the ties of consanguinity between human and monkey was closer than 
the ties of consanguinity between tree shrew and monkey. And the ties of 
consanguinity between pig and tree shrew was closer than the ties of consanguinity 
between human and pig.MLR showed the lymphocytes in splee of tree shrew and rat 














allograft transplant model with cuff technique, and verified the feasibility of it.The 
pathological examination showed it fitted the vascular injury of the chronic rejection, 
which was almostly the same as the vascular injury of mose aorta transplant model 
with microscopic suture as vessel anastomosis technique. Flow cytometry analysis 
showed CD8+ T cell played the important part in chronic rejection. 
Conclusion: The tree shrew allogenic heart xenotransplant models wer feasible, 
and promised to replace large NHPs to explore the xenotransplantation immunity. The 
new mouse aorta transplant model with cuff technique fitted typical chronic rejection, 
and could be used for the exploration of chornic rejection mechanism.  
 





















第一章  前言 
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第一章  前言 






至 2013 年为止，全球糖尿病患者数量已高达 3.8 亿，并且预计至 2035 年全球糖
尿病患者数量将上升达到 5.9 亿[1]。据世界卫生组织 2011 年统计，每年因糖尿
病死亡的人数高达 380 万，我国 2010 年糖尿病患病率已达 9.7%，成为仅次于印
度的世界第二大糖尿病大国[2]。此外，我国每年因肝功能衰竭死亡患者高达 30
万人，我国罹患终末期肾病的患者高达 70 万人[3]，罹患心脏衰竭的患者高达 1300
万人[4]。对于终末期器官衰竭的患者来说，器官移植是唯一一种可将其治愈的治
疗方法。 
1.1.1  器官移植的概念 




































1.1.3  器官移植排斥反应 
器官移植后的免疫排斥反应是制约移植物来源以及器官移植成功率的关键。
移植排斥反应主要包括移植物抗宿主反应（Graft Versus Host Reaction, GVHR）
和宿主抗移植物反应（Host Versus Graft Reaction, HVGR）。 
1.1.3.1  宿主抗移植物反应（HVGR） 
    HVGR 是我们通常所指排斥反应，其原因是宿主免疫系统对移植物发动攻
击，导致移植物被排斥，常见于一般实质性器官移植，其各类器官移植排斥反应
的免疫机制基本类似，分类如下： 































1.1.3.1.2  急性排斥反应（AR） 
急性排斥反应一般发生于移植术后的一个月内，且进展迅速，由错配的人类
白细胞抗原（Human Leucocyte Antigen, HLA）引起[8]。目前诊断急性排斥反应发
生与否主要依靠移植物组织病理学检查，移植物组织出现大量的巨噬细胞、淋巴
细胞浸润是其特征性的表现。急性移植排斥反应中发挥主要免疫作用的是 CD4+T
细胞和 CD8+T 细胞介导的细胞免疫应答。T 淋巴细胞攻击移植物的方式，早期









1.1.3.1.3  慢性排斥反应 
慢性排斥反应常发生于移植术后数周、数月、乃至数年，器官组织的正常结
构消失、功能进行性减退直至完全丧失。血管内皮受损，内皮细胞释放血小板源
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